Based on these results, we undertook an investigation fibronectin type III domains, and a conserved cytoto examine a potential role for CHL1 in development of plasmic domain that binds the actin cytoskeletal adapcortical pyramidal neurons in the mouse neocortex. We tor ankyrin. Their extracellular regions engage in multiple anticipated that CHL1 might modulate cortical neuron homophilic and heterophilic interactions with cell surmigration, because we had shown that expression of CHL1 in transfected HEK293 cells strongly potentiates haptotactic migration to extracellular matrix proteins
apical dendrites emerging from somata, which also aptex, including callosal and subcortical projection neurons (Hevner et al., 2003) . To further ascertain that YFPϩ peared inverted with the narrower end pointed downward ( Figures 3A and 3B, arrows) . The thick apical denneurons in layer VI of the mutant visual cortex were displaced layer V cells, immunostaining was carried out drite-like process resembled a dendrite in every respect but orientation, developing branches and spines. Inwith an antibody specific for Er81 (Jessell, 2000) . Most YFP ϩ neurons in layer V of the wild-type visual cortex verted neurons developed basal dendrites that resembled wild-type. The axons of these neurons emerged were Er81 positive; a few YFP ϩ cells in layer VI did not express Er81 (Figures 5A-5C ). In the CHL1 mutant visual from the lower surface of inverted somata in a generally normal direction. Inverted apical dendrites, as well as cortex, YFP ϩ neurons in layer V as well as layer VI expressed Er81, including cells with a clearly inverted morbasal dendrites of mutant pyramidal cells, developed spines that were indistinguishable from wild-type in phology ( Figures 5D-5F , arrows). Thus, YFP-labeled cells that were displaced to layer VI in CHL1 mutant terms of morphology (mushroom spines) and density ( Figures 3C and 3D ). Basal dendrites had equivalent visual cortex had properties of layer V pyramidal neurons. mean spine densities in wild-type (0.27 Ϯ 0.02 spines/m; n ϭ 1265 spines) and CHL1-minus cortex (0.24 Ϯ 0.02
To quantitatively compare the distribution of YFPpositive pyramidal neurons of CHL1-minus and wildspines/m; n ϭ 961 spines) (Student's t test; p Ͻ 0.05); however, a more detailed analysis is required to assess type littermates (P21-P28), neurons were grouped into bins according to their migration index, presenting the dendritic branching and spine morphology.
To verify that YFP-labeled neurons in layer VI of the distance of neurons from the white matter relative to cortical thickness. In the CHL1-minus visual cortex (v2), CHL1-minus visual cortex were displaced layer V cells, 5-bromo-2Ј-deoxyuridine (BrdU) labeling was carried there was a large increase in the percent of cells in the lowest bin (bin 1) and a corresponding decrease in bins out at E13.5, when many deep layer cells (V/VI) are born (Chae et al., 1997). The final position of neurons was 2 and 3 ( Figure 4A ). To quantitate the misprojection of apical dendrites were callosally projecting pyramidal neurons, most likely from layer V. of YFP-labeled pyramidal neurons in the CHL1-minus cortex, the direction of apical dendrites was measured DiI injections were also made into the superior colliculus of wild-type and CHL1 mutants at P2 to retrogradely as an angle of orientation () relative to the pial surface ( Figure 4B, diagram) . In each area of the wild-type corlabel corticotectal pyramidal cells, which are normally located in upper layer V of the visual cortex. DiI-labeled tex, 80%-90% of neurons had apical dendrites that were normally oriented within the shaded area of the diagram neurons in the visual cortex (v2) at P4 were found predominantly in layer V of both genotypes (Figures 5J (|| Յ 6Њ). Neurons with apical dendrites that projected outside this normal range (|| Ͼ 6Њ) were significantly and 5K); however, the distribution of neurons in CHL1 mutants was shifted downward. The resulting migration increased in the CHL1-minus somatosensory and visual cortex but not motor cortex ( Figure 4C 
